Abstract: Dielectric measurements have been canied out using impedance analyzer for two ferroelectric liquid crystals R -4' ( 1 -methoxycarbonyl -1 -ethoxy) phenyl 4 -(4 -octyloxy phenyl) benzoate (IMClEPOPB) and R -4' (1 -butoxycarbonyl -1-ethoxy) phenyl 4 '-(4 -octyloxy phenyl) benzoate (IBCIEPOPB). The two samples have large spontaneous polarization, +170 nC/cm' for lMClEPOPB and +240 nC/cm' for IBCIEPOPB. The permittivity and dielectric loss have been measured at diEerent temperatures in the range 70.OoC to 11O.O"C for IMCIEPOPB and 45.0'C to 80.O"C for lBClEPOPB in the frequency range 2 Hz to 2 MHz. Both of the . ferroelectric liquid crystals, IMClEPOPB and 1BClEPOPB show a new phase smectic X along with smectic ' C* and smectic A.phases. The work reported in this'paper is new and is very useful in understanding their appl&ation in switching devices.
:
INTRODUCTION
The dielectric spectroscopic technique [1-4] has been used by various workers for the study of systems in different phases. This method [5] [6] has been found to be one of the best ones to make measurement of permittivity and dielectric loss with high accuracy &d sensitivity. In this paper we have chosen R -4' (1 -methoxycarbonyl-l -ethov) phenyl 4 -(4 -octyloxy phenyl) benzoate (IMCIEPOPB) .and R -4' (1 -butoxycarbonyl -1 -ethoxy) phenyl 4 -(4 -octyloxy phenyl) benzoate (IBC IEPOPB), smectic ferroelectric liquid nystals, which are relatively of large spontaneous polarization +I70 nUcm' and +240 nC/cm' respectively. These ferroelectric liquid crystals were synthesized by Yoshino et al [7-81. The dielectric spectroscopic technique has been used to measw permittivity ( & I i ) and dielectric loss (E"J at frequencies 2 Hz to 2 MHz in the temperature range 70.0"C to 110.0"C for IMClEPOPB and 450°C to 750°C for .lBClEPOPB. We have plotted graphs of permittivity and dieleclric loss for the pupose to see the, variation in the selected range of frequencies and temperatures. The dielectric strength (As) and relaxation frequencies in the corresponding temperature ranges are also plotted for the two ferroelectric liquid nystals under study.
EXPERIMENTAL DETAILS
The experimental anangement for .dielectric technique consists of an impedance analyzer model Solartron 1260 (10 pHz to 32 MHz), hot stage model METTLER FF'82HT and central processing Unit model ME'ITLER F"90 connected with a computer. The sample is filled in a planar oriented cell in isotropic phase using @e principle of capillary action. The planar oriented' cell with 'thickness 48 Fm is used for lMClEPOPB and 33 pm .for lBClEPOPB for dispersion studies. Dispersion measurements are carried out .on impedance analyzer, which is connected with a computer. The uncertainty in the measurement is -t 100 ppm with stability'of * 10 ppm in 24 hrs within 1°C. The resolution varies from 10 pHz to 32 MHz. The planar oriented cell filled with material is kept in the hot stage. The computer progrm has been developed to run at different points of equal intervals in the log frequency scale for the measurement of capacitance in parallel to the conductance. We have set the range of the frequency measnrements for the two samples under investigation with the temperature variation in the steps of 0.2 to 5OC near the phase transition and away from it. The impedance analyzer has adjustable .oscillator signal but the signal is kept at 1'V in different runs in the present work. The central processing unit model ME'ITLER FP90 is used to control the temperatore of the hot stage.
RESULTS
The observed data of dielectric permittivity (E:) as a iiinction of frequency in the log-log plot in approximately the mid tempera@res of smectic A (1O6.O0C), smectic C* (90.0T) and smectic X (75.0'C) phases for IMClEPOPB and smectic A (71.0°C), smectic C* (60.0'C) and smectic X (50.1"C) phases for lBClEPOPB are given in Figure 1 and 2 respectively. While the data observed for dielectric loss (E"J as a funition of frequency in the log-log plot in approximately the mid temperatures of smectic A (106.OoC), smectic C* (90.0"C) and smectic X (75.0OC) phases for 1MCIEPOPB and smectic A (71.OoC), smectic C* (60.0°C).~d smectic X (50.1OC) phases for lBClEPOPB are given in Figure 3 and 4 respectively. for E "~ at 0.002 ! d z and then decreases with the increase in frequency up to 37.5 at 0.012 kI% and after that small variations with a constant slope'are found. This slope changes sign after 59.6 kHz.
The variation of relaxation frequency and dielectric strength (As) with temperature for IMClEPOPB and lBClEPOPB are plotted in figure 5 and 6 respectively. From figure 5 and 6 it is evident that the dielectric strength is largest in the smectic C* phase and decreases sharply in smectic X and smectic A phases for both the samples. The relaxation frequency is maximum in the smectic A phase but it is almost constant for both the samples under study.
CONCLUSION
The measurements reported in this work are new and they are fruitlul for understanding molecular collisions, structnre and change of the phase as a function of temperature and dielectric behaviour at different frequencies. These observations for smectic ferroelectric liquid crystal considered ' may help in understanding its applications.
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Figure 5 -Variation of relaxation frequency and dielectric strength (Ac) with temperature for IMCIEPOPB.
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